Effect of heat-shock protein-90 (HSP90) inhibition on human hepatocytes and on liver regeneration in experimental models.
Targeting heat shock protein 90 (HSP90) has gained great interest for cancer therapy. However, in view of novel multimodality therapy approaches for treating hepatic metastases, concerns have raised regarding the impact of targeted therapies on liver regeneration and repair. In this study, we investigated the impact of HSP90 inhibition on liver regeneration in murine models. Effects of HSP90 inhibition on the activation of signaling intermediates, expression of vascular endothelial growth factor (VEGF), and hepatocyte growth factor (HGF) were investigated in primary human hepatocytes (PHHs) in vitro. Effects of HSP90 inhibition on liver regeneration and repair were determined in a murine hepatectomy model and in a model with acute carbon tetrachloride (CCl(4))-induced liver damage. Inhibition of HSP90 effectively diminished the constitutive phosphorylation of Akt, Erk, and STAT3 in PHHs. Conversely, inhibition of HSP90 significantly increased the expression of both VEGF and HGF mRNA, and induced HSP70 protein in PHH cultures in vitro. In vivo, HSP90 inhibition significantly upregulated constitutive VEGF mRNA and HSP70 in murine livers and did not impair liver re-growth after 70% hepatectomy. Furthermore, BrdUrd-staining and histological quantification of necrotic areas revealed that HSP90 inhibition did not impair liver regeneration following partial hepatectomy, or liver repair that occurs after toxic liver injury with CCl(4). Targeting HSP90 does not negatively affect the multifactorial process of liver regeneration and repair in vivo. Hence, the use of inhibitors to HSP90 appears to be a valid option for neoadjuvant therapy of liver metastases when subsequent surgery is intended.